Differential effects of growth factors on [3H]thymidine incorporation and [125I]iodine uptake in FRTL-5 rat thyroid cells.
We studied the effect of several growth factors on DNA synthesis and function of FRTL-5 rat thyroid cells by simultaneous measurement of [3H]thymidine incorporation and [125I]iodide uptake. Endothelial cell growth factor, fibroblast growth factor, platelet-derived growth factor, and insulin-like growth factor I stimulated thymidine incorporation in a dose-dependent manner without the parallel increase of [125I]iodide uptake. These growth factors had an additive effect with thyroid-stimulating hormone (TSH) on thymidine incorporation, but they inhibited TSH-stimulated iodide uptake. Bombesin stimulated thymidine incorporation and inhibited TSH-stimulated iodide uptake; epidermal growth factor and gastrin-releasing peptide 10 had neither effect. None of the growth factors studied affected iodide uptake in the absence of TSH. Of the growth factors tested, endothelial cell growth factor, fibroblast growth factor, insulin-like growth factor bombesin, and platelet-derived growth factor all share similar differential effects on FRTL-5 cells: stimulation of DNA synthesis, potentiation of the effects of TSH on DNA synthesis, and attenuation of the effects of TSH on cell function. The data suggest that these growth factors may play important roles in regulation of thyroid function.